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RECIPROCATING CUTTING TOOL WITH ORBITAL ACTION 

BACKGROUND OF THE INVENTION 
The present invention relates generally to hand-held power tools 
employing reciprocating working action, such as jigsaws or saber saws, and 
particularly to jigsaws capable of orbital cutting action. 
5 It is known to provide jigsaws with orbital motion, in which the 

normally vertically reciprocating blade exerts a forward or lateral component of 
the cutting stroke. This type of orbital motion has been known to provide more 
effective cutting action. 

One design criterion of such saws is that the main plunger, the shaft- 
10 like component to which the blade is attached and which reciprocates to provide 
the cutting motion, is also permitted a specified degree of forward and rearward 
play to effect orbital motion. 

It is also known to provide such tools with scroll cutting capability 
for making intricate designs and other projects involving tight cutting parameters. 
15 To date, tools that were capable of both scroll cutting or orbital cutting had a 
mechanism design such that control location of the orbital motion was at the top of 



the plunger. A drawback of this location is that insufficient mechanical force is 
applied to the rear of the blade to provide strong cutting action during the orbital 
stroke. In this manner, the potential cutting improvements of orbital cutting are 
not achieved. 

5 Another drawback of this control location is that due to the relatively 

long length of the plungers, the provision of the pendulum-hke orbital option often 
introduces flex and play in the operation of the plunger. This relatively large 
amount of flex niakes it more difficult to accurately control the niovement of the 
lower end of the plunger, which is also the attachment point of the blade. The 

10 result is cutting inefficiency and/or inaccuracy. 

This relatively large amount of forvvard and backward flex in the 
plunger is caused by a swivel support typically fixed to the tool housing. The 
swivel support is rotated by an eccentric to exert a lateral biasing force on a rear or 
non-cutting edge of the blade. Additionally, the placement of the swivel support 

15 at the tool housing results in another drawback, the swivel support prevents the 
cutting device from being able to do scrolling and orbital cutting with the same 
tool through a selector switch. 

Thus, there is a need for a jigsaw or similar cutting device which 
addresses the issue of support for the pendulum movernent of the plunger for more 

20 accurate and effective orbital cutting and which can provide both scroll cutting and 
orbital cutting motion. 
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BRIEF SUMMARY OF THE INVENTION 
The above-listed needs are met or exceeded by the present 
reciprocating cutting tool, such as a jigsaw, which overcomes the limitations of the 
current technology. Among other things, the present tool is designed to provide 
5 operational support for the plunger, and more effective generation of the orbital 
blade motion. The former advantage is obtained in part by a hemispherical 
bearing connected to the plunger which supports orbital action. The latter 
advantage is obtained in part by mounting a swivel bracket on the foot plate for 
more direct application of orbital force to the point of cutting action. Also, a 
10 linkage is provided which selectively enables both scroll cutting and orbital 
cutting motion. 

More specifically, the present reciprocating cutting tool configured 
for orbital cutting includes a housing, a power source disposed in the housing, a 
main linkage connected to the power source and to a blade for driving the blade in 

15 a vertically reciprocating motion, a foot plate connected to the housing and 
including a portion in operational relationship to the blade, a swivel bracket 
connected to the foot plate and disposed to exert an orbital force to a rear edge of 
the blade. A plunger is secured within the housing and connected to the linkage 
for reciprocal, pivotal and rotational movement, and has an end configured for 

20 receiving a blade. A selector mechanism for selecting between pivotal and 
rotational movement of the plunger, wherein pivotal movement relates to orbital 
blade motion and rotational nfiovement relates to scrolling blade motion. 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
FIG. 1 is a vertical section of a jigsaw incorporating the present 

invention; 

FIGs. 2A and 2B are an exploded perspective view of the jigsaw of 
5 FIG. 1 , with portions omitted for clarity; and 

FIG. 3 is an enlarged fragmentary vertical section of the present 
plunger, swivel bracket and foot plate as shown in FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring now to FIGs. 1, 2A and 2B, a reciprocating cutting tool 
10 suitable for use with the present invention is generally designated 10. In the 
preferred embodiment, the tool 10 is a jigsaw, however other reciprocating cutting 
tools are contemplated as benefiting from the present invention, including but not 
limited to saber saws. 

In the present invention, the temi "orbital cutting motion" refers to 
15 the blade of the saw following a general elliptical cutting stroke. Orbital cutting 
motion has been found to achieve greater cutting efficiency from power tools, in 
that it resenables the motion of an individual putting relatively greater force or 
weight against a saw during a cutting stroke than a return stroke. In the case of 
jigsaws, the cutting edge of the blade is configured for cutting mainly in an 
20 upwardly directed cutting stroke. During orbital cutting motion, the otherwise 
vertically reciprocating blade is provided with a forward movement component as 



it ascends, and a rearward movement coniponent as it descends. If the tip of the 
saw blade is observed during orbital motion, an elliptical blade path would be 
defined. 

Scroll cutting motion or scrolling motion refers to the blade being 
5 rotated about its longitudinal axis while being reciprocated. This type of cutting 
motion is desired for creating intricate shapes in the work piece. As will be 
described in greater detail below, during scrolling cutting action, orbital motion is 
prevented, 

The present tool 10 includes a housing 12 provided in various 
10 configurations for enclosing the internal components, and preferably taking the 
form of two halves split along a vertical plane and secured to each other by 
fasteners as is well known in the art. The tool 10 is shown in FIG. 1 in its 
operational orientation, and the housing has an upper end 14 defining a handle 
portion 16 in which is mounted an on/off trigger switch 18. Opposite the upper 
15 end 14, a lower end 20 provides the mounting point for a foot plate 22. Also 
included in the housing 12 is a front end 24 forming the operational location for 
the reciprocating blade 26. A cowl clamp 25 (FIG. 2B) may be provided for more 
securely holding the housing halves together. Opposite the front end 24 is a rear 
end 28 serving as the receiving point for a conventional power cord 30. However, 
20 it is contemplated that the present tool 10 may alternatively be battery powered, as 
is well known in the art. In the present application, the terms "upper", "lower", 
"front" and "rear" are used to refer to the tool 10 in the orientation shown in FIG. 



1. It is contemplated that the tool 10 can be used in various orientations, including 
but not limited to inverted, sideways, etc., as is well known in the art, and these 
designations are merely provided to facilitate the explanation of the components of 
the present tool. 

5 Connected to the power cord 30 is a power source in the form of an 

electric motor 32 transmitting rotary motion through a pinion gear 34 on an 
armature shaft 36 as is well known in the art (best seen in FIG. 2A). A circular fan 
38 is preferably provided and secured to the armature shaft 36 for cooling the 
motor 32 during operation. 

» 

10 The pinion gear 34 is part of a main linkage connected to the motor 

32 and to a plunger 40 to which the blade 26 is releasably attached, for causing the 
plunger to vertically reciprocate under the power provided by the niotor 32. 
Passing through an aperture 42 in a generally "C"-shaped bearing plate 44, the 
pinion gear 34 engages a main ring gear 46 having a front surface 48 and a rear 

15 surface 50. An eccentric lug or pin 52 projects from the front surface 48 is 
preferably diametrically opposite, or 180° degrees out of phase of an eccentric 
boss 54 projecting from the rear surface 50. The boss 54 engages a counterweight 
56 to balance the action of the plunger 40 and reduce operational vibration. 

An additional, smaller pusher boss 57 projects from the boss 54 and 

20 engages a generally laterally flattened, elongate pusher 58 having a pushing end 
60. The reciprocating pusher 58 is driven by the main linkage along a longitudinal 
axis which parallels, but is counter-directional to the reciprocating movement of 



the blade 26. In other words, when the blade 26 is in a "down" position, the 
pusher end 60 is in an "up" position. It is preferred that the pusher boss 57 is 
disposed at less than 180** out of phase from the lug 52. A preferred range of 
displacement is approximately 5-15*'. This is because it has been found that 
5 greater cutting efficiencies are obtained when there is a slight lag between the 
movement of the pusher end 60 relative to the blade 26. The most orbital action or 
motion is desired during the midpoint of the ascending blade stroke. Thus, the 
orbital action generated by the pusher end 60 as described below need not begin 
until a period after the upward blade movement has begun. 

10 Mounted on the eccentric lug 52 is a yoke bushing 62 (FIG. 2A) 

which is engaged in a yoke 64 (FIG. 2B) securely connected to the plunger 40 
using pins 66 to reciprocate therewith. As the ring gear 46 rotates, the lug 52 
rotates within the yoke bushing 62, and causes the yoke 64 to induce linear 
reciprocating niotion to the plunger 40 in the form of a Scotch yoke, as is known 

15 in the art. In the same manner, rotary motion is transferred to linear motion to 
reciprocate the counterweight 56 and the pusher 58 in approximate opposite 
direction to the plunger 40. Thus, the main linkage includes the pinion gear 34, 
the ring gear 46, the lug 52 and the yoke 64. 

A lower end 68 of the plunger 40 is fitted with a blade clamp 70, 

20 configured for releasably retaining the blade 26. Thus, during operation, 
reciprocal action of the plunger 40 will cyclically push the blade 26 below a plane 
defined by the foot plate 22 for cutting actipn on a work piece (not shown). 



Referring now to FIGs, 2B and 3, the foot plate 22 includes a 
generally planar floor 72 surrounded on three sides by a generally vertically 
projecting lip 74, and a generally centrally located, raised, open-bottomed archway 
portion 76. The archway portion 76 defines a chamber 78, and while other 
5 orientations are contemplated, is preferably axially aligned with the housing 12. A 
generally circular blade aperture 80 is defined in the floor 72 and is dimensioned 
to accommodate the full degree of reciprocal and orbital movement of the blade 26 
and the plunger 40. The blade aperture 80 is preferably located between a front 
end of the archway portion 76 and a forward-most portion of the vertically 

10 projecting lip 74. As such, the aperture 80 is in operational proximity to the blade 
26. The foot plate 22 is preferably releasably secured to the lower end 20 of the 
housing 12. It will be appreciated that the construction of the foot plate 22, 
including the size, location and orientation of the raised archway portion 76 and/or 
the blade aperture 80 may vary to suit the application. 

15 A swivel linkage, including a swivel bracket 82 is connected to the 

foot plate 22 and is disposed to exert an orbital force to a rear edge 84 of the blade 
26. More specifically, the foot plate 22 is located within the chamber 78 and is 
oriented to cyclically engage the rear edge 84 during reciprocal operation of the 
plunger 40 and exert an eccentric, orbital force upon the blade 26 subsequent to 

20 user control. This orbital movement is induced by contact by the pusher end 60 
with the swivel bracket 82, described in further detail below. Thus, the pusher 58 
is also part of the swivel linkage. 



Included on the swivel bracket 82 is a main portion or holder 86 
having a generally planar archway forniation engaging surface 88. A generally 
vertically projecting tab 90 is preferably provided to each end of the surface 88. 
The tabs 90 each engage one of a plurality of grooves 92 in the raised archway 
5 portion 76 and a forward edge 94 of the archway portion. In this manner, the 
swivel bracket 82, together with the foot plate 22, is laterally slidable along a 
front-to-rear axis relative to the housing 12. 

Projecting forwardly from the holder 86 is a pair of spaced arms 96 
each having an eyelet 98, the two eyelets being aligned with each other. The 

10 eyelets 98 are diniensioned to receive a pivot pin 100 tO; which a rocker member 
102 is pivotably attached. Being slightly curved or rocker-shaped, the rocker 
member 102 includes a pair of spaced pin apertures 104 dimensioned and 
configured for receiving the pivot pin 100 and preferably pivoting relative to the 
holder 86. It will be seen that the rocker member 102 is configured for operating 

15 in a see-saw motion when engaged by the pusher end 60. A rearwardly-projecting 
tab 106 is generally coplanar with an upper surface 108 of the rocker member 102, 
and the two surfaces define a landing end for the pusher end 60. During orbiting 
blade action, the pusher end 60 engages the landing to pivot the rocker member 
102 in the above-described see-saw action, and cause a cyclical pressure upon the 

20 rear blade edge 84 (best seen in FIG. 3), 

A spring cUp 110 is connected between the holder 86 and the 
rearwardly-projecting tab 106 to bias the swivel bracket 82 so that the tab 106 is 

9 



higher than an opposite blade engaging roller end 112. A main feature of the 
roller end 1 12 is a preferably grooved roller 114 rotatably engaged between a pair 
of spaced, generally parallel roller arms 116. To provide for rotation of the roller 
1 14, a roller pin 118 is secured between the roller arms 1 16 in a pair of axle bores 
5 120, which are eccentrically located relative to the pin apertures 104. 

Due to the eccentric disposition of the axle bores 120, upon the 
reciprocal downward force exerted by the pusher end 60 on the rearwardly 
projecting tab 106, that force overcoming the biasing force of the spring clip 110, 
the roller 114 travels along an arc which intersects with the axis of reciprocation 

10 defined by the typical blade operation. As the roller 114 travels upward under the 
force of the pusher end 60, the roller engages and exerts a forward force against 
the rear blade edge 84, which in combination with the already vertical reciprocal 
movement, results in an orbital blade motion. A peripheral groove 122 is provided 
to the roller 114 for more accurate location and rolling engagement with the rear 

15 blade edge 84. It will be seen from FIG. 3 that the swivel bracket 82 is configured 
to engage the blade 26 at a location which is generally coplanar with the foot plate 
22. 

Since the tool 10 is preferably configured for selective operation in 
scrolling, orbital or standard reciprocal blade movement modes, it is important that 
20 the swivel bracket 82 be disengageable from the rear blade edge 84 when the user 
opts for either scrolling or stand^d reciprocal blade operation. This 
disengagement is achieved by providing the foot plate 22 with a mounting 



arrangement configured so that the foot plate and the attached swivel bracket 82, 
are laterally slidable away from the blade 26. 

A threaded fastener 124 secures the swivel bracket 82 and the foot 
plate 22 to the lower end 20 of the housing 12 through threaded engagement with 
5 a preferably flattened nut 126. The nut 126 is secured within a cavity 128 in the 
housing 12 (FIG. 1) and is polygonally shaped $o that rotation relative to the 
housing is impossible. An off-center cam lever 130 is provided for releasably 
locking the position of the swivel bracket 82 and the foot plate 22 against the 
housing 12. The lever 130 includes a handle 132 at one end, and a pair of spaced, 

10 generally parallel arms 134. Each of the amis 134 has a yoke aperture 136 
configured and dimensioned for receiving a yoke block 138. The yoke block 138 
threadably receives the fastener 124, and the arms 134 are provided with a 
cammed periphery 140. Upon appropriate threaded engagement between the 
fastener 124 and the nut 126 to a sufficient distance, movement of the handle 132 

15 . to a horizontal position exerts a holding/locking force against the underside of the 
holder 86, and with it the raised archway portion 76 of the foot plate 22, to hold 
both components securely against the housing 12. 

To release the clamping force, the handle 132 is rotated to a vertical 
position (FIG. 3), and the cammed periphery 140 creates sufficient clearance 

20 between the holder 86 and the housing 12 that the parts can be moved as desired 
into, or out of engagement with the rear blade edge 84. Upon release of the 
clamping force, the foot plate 22 may be nioved laterally relative to the housing. 



The degree of lateral travel is controlled by the length of an axially extending 
groove 141 which is dimensioned to engage the fastener 124. It will be 
appreciated that the length of the groove 141 will be at least as long as the amount 
of travel needed to place the swivel bracket 82 into engagement with the rear blade 
5 edge 84, and alternatively, to move the swivel bracket away froni the blade edge 
for scrolling. 

Referring now to FIGs. 1, 2A and 2B, when the tool 10 is selected 
for orbital cutting action induced by the swivel bracket 82 as discussed above, it is 
helpful for the plunger 40 to be supported along the orbital cutting stroke. An 
10 upper end 142 of the plunger 40 is provided with a spherical bearing 144 which 
permits a pendulum-Uke pivoting action required to enable orbital cutting. To 
support a lower end 68 of the plunger 40, a bottom bushing 148 is provided to 
support and accommodate the lateral 'movement of the plunger caused by orbital 
cutting. 

15 The bottom bushing 148 is located in a lower arm 150 of the bearing 

bracket 44, which includes a pair of spaced apart, generally parallel legs 152 each 
defining an inwardly opening track 154. A bushing block 156 is provided, having 
a central throughbore 158 which slidably receives the plunger 40. At least one and 
preferably a pair of laterally opposed, convex or hemispherical surfaces 160 on the 

20 bushing block 156 slidingly engage complementary concave, hemispherical 
surfaces making up the track 154. Thus, as the plunger 40 moves laterally during 
the orbital cutting cycle in response to action of the pusher end 60 upon the swivel 



bracket 82, the bushing block 156, slidably supported in ttie track 154, supports 
the lower end 146 of the plunger 4p. Between orbital force pulses, the plunger 40 
returns to a base position, through the counteractive force exerted by the work 
piece, as well as by a spring clip 162 located at the end of the arm 150 exerting a 
5 biasing force against the bushing block 156. 

Depending on the work piece and/or the project being addressed, 
more or less aggressive cutting action may be desired. The force of the orbital 
cutting action may be adjusted by changing the orbital stroke. In the present tool 
10, adjusting the amount of lateral travel of the bushing block 156 in the track 154 

10 is a way of adjusting the orbital stroke. To this end, an orbital control in the form 
of an orbital pin 164 is transversely rnounted in the lower arm 150 of the bearing 
bracket 44 for engaging the bushing block 156 and thus controlling the amount of 
lateral movement of the plunger 40. More specifically, the orbital pin 164 
provided with at least one progressively dimensioned or stepped cam surface 166 

15 for selectively hmiting the amount of lateral movement of the plunger 40 
depending on the rotational position of the orbital pin 164. The profile of the 
orbital pin 164 is such that one surface portion, or one of the cam surfaces 166 of 
the pin, permits no lateral movement of the plunger 40, so that the plunger may be 
converted to scrolling or standard reciprocating operation. Another portion of the 

20 cam surface 166 permits full orbital stroke, or full travel of the bushing block 156 
in the track 154. 
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A selector knob 168 is located external of the housing 12 and is 
attached to an end of the orbital pin 164. Rotation of the selector knob 168 causes 
rotation of the pin 164 to adjust the orbital stroke as described above. At one end 
of the orbital pin 164 is found a radially-extending wedge shaped cam 170 which 
5 extends in an opposite or offset direction from the cam surface 166. The cam 170 
engages a lower end 172 of a scroll lock arm 174, extending up to a scroll 
adjustment knob 176, A lower end 178 of the scroll adjustment knob 176 has a 
dentate formation 180 which is lockingly received in an upper end 182 of the 
scroll lock arm 174. The wedge-shaped cam 170 is oriented on the orbital pin 164 

10 so that in any of the positions of the pin which permit orbital action, the scrolling 
action induced by rotation of the scroll adjustment knob 176 is prevented. 
Through a mating engagement with prongs 184 (FIG. 2B) extending from the 
upper spherical bearing 144, the scroll adjustnient knob 176 is connected to an 
upper end of the plunger 40. As such, rotation of the knob 176 controls the 

15 scrolling action of the blade 26. 

Thus, it will be seen that the present reciprocating cutting tool 
provides the user with the choice between standard reciprocating cutting, 
progressive amounts of orbital cutting action, and scrolling cutting action in a 
single tool. The internal linkages and controls of the present tool are such that the 

20 rotation of a single selector level allows the tool to be converted between orbital 
and scrolling or standard reciprocating action. Further, the reciprocating plunger 
is supported at its lower end dtiring orbiting action by a bushing. Orbiting action 



is created by cyclical action directly applied against a rear blade edge, thus 
providing effective use of orbital generating force. 

While a particular embodiment of the present reciprocating cutting 
tool with orbital action has been described herein, it will be appreciated by those 
skilled in the art that changes and modifications may be made thereto without 
departing from the invention in its broader aspects and as set forth in the following 
claims. 
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